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DETAILED DESCRIPTION - A hard multilayered coated tool comprises a substrate having a 
coating which is 0.50 - 10.0 micron thick and which comprises alternating coating 
layers which are each 0.10 - 0.50 micron thick. The first coating layer contains 
titanium and the second coating layer contains aluminum. 

USE - The coating is applied to high speed tool steel, cemented carbide, cermet or CBN 
sintered body. 

ADVANTAGE - The coating layers, and interface layers as appropriate, are optimized to 
exhibit impact resistance, hardness and heat resistance, whilst the thickness range is 
selected to prevent chipping when cutting work materials of increasing hardness at 

increasing speeds. 

ABSTRACTED -PUB -NO: WO 9940233A 
EQUIVALENT -ABSTRACTS : 

NOVELTY - The toughness and wear- resistance of a tool are increased by a coating 
comprising alternating layers containing titanium and aluminum respectively. 

DETAILED DESCRIPTION - A hard multilayered coated tool comprises a substrate having a 
coating which is 0.50 - 10.0 micron thick and which comprises alternating coating 
layers which are each 0.10 - 0.50 micron thick. The first coating layer contains 
titanium and the second coating layer contains aluminum. 

USE - The coating is applied to high speed tool steel, cemented carbide, cermet or CBN 
sintered body. 

ADVT^TAGE - The coating layers, and interface layers as appropriate, are optimized to 
exhibit impact resistance, hardness 'and heat resistance, whilst the thickness range is 
selected to prevent chipping when cutting work materials of increasing hardness at 
increasing speeds . 

CHOSEN-DRAWING: Dwg.0/4 

DERWENT- CLASS: L02 M13 P54 P56 P73 

CPI-CODES: L02-F03; L02-J01E; M13-E02; M13-F02; L02-J01; M13-E01; M13-F03; M13-G01; 



2 of 2 



4/19/03 3:59 PM 



(19)H*ffl»tl=Jt (JP) 



(12) i& §1 4^ 1^ ^ # (A) 



J^^^l 1-216601 

(43)&IBB ¥^ll¥(1989)8H10B 



B 2 3 B 27/14 A 
B 2 3 P 15/28 A 
C 2 2 C 29/16 

C 2 3 C 14/06 P 
16/34 

i^l^ m miS(M09i2 OL 6 X) 



(21)ttiS#^ 


4$S710-22997 


(TDtHKA 


000103367 












¥^10^(1998)2^4 0 




«»»e;iw*BFysHTe22S» 






<72)f8M« 










sW5WMyii*aa"rHTB2i«fflio27 






(74)«aA 





(54) [%i»0!>««):] a««[JSAIfi«[ttXA 



(57) [^J^] 

50/iin CD (A I X T i i- x ) (Ny Ci-y ) (d L. 0. 
05^x^0. 50s 0.50^ y ^1.00) COfflfig-e^ S^X'g)!^®] 
m 2|il*lgl?A<0.01'-0.50jUm CD (A I z T i 

i-z )(Nt Ci-t )( {iL> 0.50<z<0.80. 0.50^ t 

^1.00) omf&'^^-'^^^^mm ^ e t^^:^\:im^)m 

')v^t6:^^(r>t\^^ K^±V^mW-^mW-Oi $0. so- 
lo. O/im t Lfzo 



(BDlntCl.^ 
B2 3B 27/14 
B 2 3 P 15/28 
C 2 2 C 29/16 
C 2 3 C 14/06 
16/34 




(2) 



^mW- 1 1 - 2 1 6 6 O 1 



W^mmm-t<0.0l--0.50um <D (A I x T 
I i-x ) (Ny Ci-y )( liL. 0.05^ X ^0.50. 0.50 

^y^i.oo) <Dmmv7jk^*i^m^&mmt. w-mmm 

)b<0.01'-0.50/im CD (A I z T i i-z )(Nt Ci-t ) ( 
{BL. 0.50<zS0.80. 0.50^ t ^1.00) (Dmf&X*yr:^ 

[ii*^2] W-mMl^t<0.0l--0.50Um (D (A I x T 
i i-x ) (Ny Ci-y )({iL. 0.05^ X <0. 50. 0.50^ 

y^i.oo) (Dsa^T'^SFtt-smi jEMB^s w-f^mmf}^ 

O.Ol'-O.SO/im (D (A I z T i i-z ) (Nt Ci-t ) ( {I 
L. 0.50<z^0.80. 0.50^ t ^1.00) (DMii^Tr^ 

^SE*1±'t>tL'&^J^B/5A<0.ai'-0.50//iD (D (A I u T 

i 1-u )(Nv Ci-v ) ( (IL. x<u<z. 0.50^ 

1.00) (omfS,v7ik^ti^^m&mmtt)<^ Ai^<Dmm\z 

[O 0 O 1 ] 
[O O O 2] 

*vh. CBN:^S»;^cC<t:*€^ofzxm(DHIittttffi]±/d: 

if^gfl^<t Ur. X*««^®(ZT U C r . H f . Z 

mmm^i (PVD?£) -^^b^^^^^?* (CVD;£) Ut*:^ 
mi^X. 0, 50-10. OA/m (D¥ifelMJ?r*aa^^Z<i:;5<tT 
t?:*xri>fco ^fc. iS^. ^508lJaS<7>B3$^b^C#L^. ^ 
MJ£MCDlt^^b14CDrS}±^g&*I(t LT. mW^^izA I 
T i NAi>A I T i CN/c*:if<7)iii®J£m^P VD>iT'aS 
LfcXMA<ffi*:)*L-5J:5(c>5:y. m?L{t. «#^¥4-5 

3 6 4 2-§-^i>$g(c(i. A I <i: T i (Dm^mfmrnmiii. 

fc. !^^^5-6 7 7 o 5-^^«(cii. JEMa>iBS»tt$ 

Mf::iSift>i)@WT% A I <D#ftfiJ^^<56% 1^±. 75% Wl 

T(Dit^mfSiti^h>m^mm^\±m.m^. o.8o-io.o//m 
(DKl¥r^^fiE•r^;li:)&<sBKStLrl^'So SIC. nmw- 

7-9 7 6 7 9-^^z^$fifC(i. >U »yT<hr;U5-'^ 
JU^)^y^<DA I T i N|g»KS. 0.50-20.00111(7)}®^!! 



LS»t?«SL. «B«:(D^i*«fifiK^L-C4b!^MIi6*i(c 
7;U5-'t7Ag *>5^>^f^ta)<l: L. ±i:*:(7>m]1^0.50- 

[0 0 0 3] 

\tm^'^r\zw\'^\z^\-f^z,tt^^t^^f-o *#(c. r;u 

2 6 00H vJaiit^f-SCDTf. t^l^izM^l^o :Z(Dtz 

■efcu. jeflS;&<iis</d:*i(*ft^r5i:\ mwz&m\zm 

[0 0 0 4] :$imMit\^Ji±(r>^5t^mm^:^^mtLX^ 

ti tzwmmm&mwLm:LM:^ mm^ ^ z <t ic fe ^ « 

[o o o 5] 

(C, mi^B^fi. ^t^BHA^O.Ol-O.SO/im (D (A I X 
T i i-x ) (Ny Ci-y ) ( (IL. 0.05^x^0.50. 0. 

50^ y ^1.00) <Dmmx7sktstl^m^^mmt. 

/l;{)<0.01-0.50//m (7) (A I z T i i-z )(NtCi-t ) 
( IIL. 0.50<z^0.80. 0.50^t<1.00) OmJ&XTjk 

tsti^m2&mmtf}<. mtfiommizs^mzm^jmLx 
mm^^fzwmmmjs,m^m:LmxA^Xs mm&m± 
i^(Dmmf)<it^mm&^\zr)[.^-^2x^) -j^xR-o^i:^ 

CO¥±£l^J?A<0. 50-10. 0/im X^^ Z t ^^^t^T ^ o 

[0006] c z r% mm&m±i*i(Dmm<it^mm&^ 

t^l^Oo fSi. X. z{t^&.mmizWf^TJ\^Z-^2:K 

\tm2^mm(DW'f^mm^7p^Lxi^^o 

(xll+Zl2)/(ll+l2) >0.5 ■ • • (1) 
[0 0 0 7] ^fr. mz^BMlt. ¥i5jBl¥*<0.01-0.50 

//m <D (A I X T i i-x ) (Ny Ci-y ) (ilL. 0.05 
^x^O.50. 0.50^ y ^1.00) (Dmf&X 7jk ^ ^ & 
mmt. ¥t^Bl¥A^0.01-0.50/im (D {A\z T 
i i-z )(Nt Ci-t ) ( (iL. 0.50<z ^0,80. 0.50^ 

t^i.oo) (Dmmx7rst^hm2^mmt. ^(^mij^ 
mmtm2&mmt(Dmizit^^'^i^H^W'i^mmt}<o. 

01-0.50//m (D (A I u T i i-u )(Nv Ci-v ) ( <1 

L. x<u<z. O.SO^v^l.OO) (omf^x^-^ti^^ 

m&mmti)<. 3^»o>mmizm^)mLxmm^tifzwn 
aBmisa«xsr*feor. mms.m±t^<Dmfiit<it^ 
mmmzTji^^-r^A^j y^xR'o±»(ow-i^ms^t^o. 

50-10. OAfni X&^Zf^^mt-t^o 

[000 8] ccr*. mm&m±»(Dmf^t)<it^mm^ 



(3) 



^mW- 1 1 -2 1 660 1 



t'Sii^oo X. z. uit^f^miz^if^yji-^-'^ 

(xll+zl2+2ul3)/( 

[0 0 0 9] 

iZitmtStl^it^mm^i: (CVD;£) (C J: o T ?^J«*:tt 

X T i 1-x tS^XSA I z T i 1-2 . ^tcl±A I x T i 
1-x . A I z T I 1-z . fccfcl/A I u T i i-u S^— y 

[0 0 10] &»vtntLxit. sissxmffl. 

[0 0 1 1] ii;ir% S[@-rsSK<oBi?So.oi-o.50 

(i. 0.01 //m *iSrMi^SijiiaxB$(cj^MA<§tt'&®S$ 
qRilX-e^-r. O.SOiim im?L^t. JKK(DiBlifittfccfc 

tt-r. 0.50//m ^^S;^'5)<!:. ±Tl::®SS^ qRi|X-r^»A< 
& o T t J£M(7)^ (t A^iglt t> n?^d: t t> fc ^ o 

[0 0 1 2] ^fc. 3»KLr«ii-r^j£K»a)^^A<jt 
^i\six^u<u^<Dx^ m2mm<D^oiz^m<ofS.^<D 

[ o o 1 3 ] g] 1 . m 1 ^m(Dwnmm&mvim.:j^M: 
(D-m^mm-t^mmmx. «<*i 2<Dmm±\z{t. ^ 
mm^ ^t^mm^ e ti:^mzmm£\fmmLfzwm 

miz^^-t^tox. st*:i 2fflij(cis(t^tLTfc^y . 

a)¥*^®l¥l*0.01-0.50/^ni <Dmm\^X^ (A I 

X T i i-x )(Ny Ci-y ) (IIL. 0.05^x^0.50. 0. 

50^ y ^1.00) x^^-yj. nffljHi eitmz^mmiz 

♦S^-r^=fcCDT*. ¥l^^J¥l*0.01-0.50A<ni (D^SP^ 
(A I 2 T i 1-2 )(Nt Ci-t ) (IIL. 0. 



2 r*ii2jsraJio¥i^sJ5. 1 3 \t^m&.mm<DW'f^m 

I 1 + I 2 +2 I 3 ) >0.5 • ■ • (2) 

50<z^0.80. 0.50^ t ^1.00) Xh^o ^fz. 

m&m^ 8±p$i(Dmmtit^mm^\zTj[.^-^M.^jv 
^x. Siri2(i) ^im^-t^^oiz. ±fBi^fiijiii 4fc 
^xSM\m^ Gom^^'^m^m^x^ zi*sa^)f,tirfc 

1 4fcJ:t;nffi!l»1 6;!)<l:l^|C}S■r^«®■^S£Sl^aB 
[0 0 14] 1I2(±. |g2^0^<7)SIM«SJ^^a[axm 

mm\::^^^^^t(OX. ^i^Jilf (±0.01-0. 50/:/m 0)® 

mmx. mmt (a u t i i-u )(Nv ci-v > m 

L. x<u<z. 0.50^ V ^1.00) trfe^o ^/c. ^ilM 
H!rlB(2) S^iSSf^cfcdi::. WWJB 1 4. 

z. ul±^A^)t>HTfc^y. ao^C7)±t*<7>¥l^^l?D2 
(±0. 50^-10.01/111 OOaSWCfe^o ^i^(7)IISfiffi|6fccfc 
1/7 1*. c:<7)J:5?'d:4=F0lll2 2**-r^5ia«BJKJK« 

[0 0 15] fe:^^(cj^:i:r±!Bffia«BJKiei 

8. 2 4<b:Sf*1 2<tCDFBlfCT i Nl|<7)^®ll*f^i$L 
r^*r<h(7)S^14^iS^fcy. ^SMm^J^flll 8. 24 

h>m^mmm^WLiffz^)^^:iti,-simx&^o 
[0 0 16] :ztii=y(Dmmmm^mwLm.:xiM(DM: 

(HSfiffll 1) A I 0.4 Tio.6 ^^CD^— h<t A I 

0.7 Tio.3 ^^(D^-^v ^^-:hy-^mmt'rh7 

figlO.Omm. 7D:^25.0mm. :^S80.0nim. Jll^SikOBM 

^#S!x>Ks;u (wc-1 oc o^^.f&'^tL^^ I s 
z 1 offi^) ^m^Ji^iftzo ^ffi7t^;uy-(±efe^-t±'5 

WS6.70xiO-3Pa^T*B^aL. t— $i— "CXV KS^KD 

;^Jt$ 400°C^r'^]DflftL/co tCO'^. x>K5;KZ-100 

ffi^+^^-f::*;* Lfc«. mfi*-2oov ^xntrtt^t 

\ZN2 :^*X^1000cc/ininCDi«]^r'?7i[L-C. ±i^<Dmm. 
OOUm . A I 0.4 T i 0.6 hfT^i^m 
B CmiiKKB) (OW-i^mmOAOum . a I0.7 T i 

i^mm. \o^m . mmmMo.zoum xmm&m^mfSiL 



^tl-^tlA I 0.37 T i 0.63 N (h. A I 0.69 T i 0.31 N 

X'. ^v-KfiR^j-tJSifi^ic-efcofco mm&m±»<!> 

T;U5-'t7Afl>;1^SI^I*. (0.37+0.69) -t-2=0.53 

[0 0 17] immm^) [^mmf&m^o^-^*-^ ht 

LTAIo.4 Tio.6 ^^^ffllV ^1^fllJB«JSfl#(0^ — 
>y*y hi: LT A I 0.8 T i 0.2 ^^^ffit^fcian^i. n 

0.39 T i 0.61 A 10.78 T io.22 Nt?. 

(DT^US:^'!?^^?!^*!^!*. (0.39+0.78) +2 =0. 

[0 0 18] (SIJfi«3) l^«J@^KB#<7>^-^-'V hit 

LTA I 0.3 T io.7 n<l"]lli$S0#<D^ — 

y*:/ hi: LT A I 0.7 T i 0.3 ^^^ffiL^-S it <h 

5«Mj£^a)F^fii]ii(D¥i^iij?^o.io/im . ^mmcDw-i^ 

A I 0.29 T i o.7i NtA\ 0.68 T i 0.32 NT:, WMJE^ 
±iii(DTJ\^ 5 -'l? A<7)5l^flJ'&l±. (0. 29+0. 68 x 2) + 

3 =0.55T*fe'g>o 

[0 0 19] (sijE<5ij4) \f^mmf&mm(o^-^-j 

LTA I 0.3 T io.7 nfiiJHfiicJBB#<7>^ — 

ht Lr A I 0.8 Tio.2 ^^^ffll^i>«i:«!:^>f::. 
T i Q^^-^v h^ffll^rft^**Mi:«@JSK<!:CDFB1lc 
T i N;b^^>ii£^M^0.10A<m <7>^Sil^Jf^l?6Lr^«it 

(7>g3«ti$d=^rcSSdr). llllJ£Ka)f^fiiJ@a)7i^BJ¥0. 

lOjum . nffliJ^CD¥i^^Jl0.20/im . aHiS^ ^0. 30// 
m . «®J£M<7)^J¥$3.00/im <i: L. :^<*(7)m]?^ 3. 10 

®ifeM±i*CDrvU5-'!7A(D?l^Sll^l±. (0.30+0.80 
x2)+3 =0.63-Cfc'S)o 

[0 0 2 0] (|IS5«!l5) P^<liJJli?eMB*<0^-y'V hit 

LTA I 0.3 T i 0.7 -a^^fflLN. nfiiJU^^B^O)^ — 
hi: LTA I 0.7 Tio.3 ^*^ffll^'5i:i:*,lc. 

T i N ;!)^ idt'S 11 HO. 10 /im (Dl^SM $ Jf^i* L T^^T i: 

a)^Sti^^^>(c;^y>. ^JlJ^flicDi^iijJicD^i^Mmo. 

10/im . nfiy@<7)¥t£)M]l0.20/im . »®/g^^0. 30/i 
m . a®JKK<DMe^3.00//m i: L. d^«®(CA I 0.7 
T io.3 NA^»^/*'SMJl0.50A/m (7) ^^11 ^ff^lS L TJK 

$3.60//iD irLfrJanii. Slffl«1 i:Pi:S^frr*jaKL 
S®®<7)MM/*^*^ A I 0.66 T i 0.34 NT'fcofco 

ass < «SJSM^»(Dr ;u a ^'t? AcD;i^iij^(i 

(lllifi«t|3) irPJlST'fc^o 

[002 1 ] (||ffi^j6)Alo.2 T i 0.8 ^^(D^ — 
*f^y h. A I 0.5 T i 0.5 "^^(D^—^v h. IkXSA I 

0.8 T 10.2 ^^(D'^—^^y h^fflt^r. mm&m<r>^ 



^mW-^ 1 -2 1 6601 



fills. *ra@&t/i1^fflJB*^*i^:Hl«M-r^i:i:tfc. 

-eti»b(7)^i$)S]l$-^ti-€tL0.10A/m . O.lOjUm . JRU^ 
0.20//ni i:L, aSJaffl^0.40jL/ m tLT. :^i*(D^Jl 

tzo JKMi5£(i^H-?tlA I 0.21 T i 0.79 N. A 10.48 T 
i 0.52 N.;R{/AIo.78 T i 0.22 N'Cfeo/coCCC 

M.^mm(D^t^ih^C^^m^\±S<D^t:m^Ltz. C 

'!7Aa)?i^*J^ii. (0.21+0.78x2 +o.48x 

2)+5 =0.546 T'fe'So 
[0022] (IISS0IJ7) l^fiJll/?£MBt<7)^-y^v hi: 

LTA 1 0.2 Tio.8 ^^"^miK ^mmf&mf^o^— 
y-vhirL-cA 1 0.5 T io.5 ^^$-ffli>. ^-rnmmm 

B#(7)^— ^**:/ hi: LT A I 0.8 T i 0.2 -^^^mi^^t 
ttic. T i ay^-^v h^ffliNT»(*a®i:SSJ£M 
i:(7>iaiCT i Nj!i^^>fiK^SJ?0.10iUm OlISB S-J^filc 
L. ^SJ^m<7)l^iIiiS. ^FbIS. St/n<l'JS<7)^15)SJl 
^-ett^ttO.lOAim . 0.10/im . :Rt/0.20/im i: L. S 
SS*S*0.40//m . «BJKMG>mi¥&3.20/ini i: LT. 
SaSClAlo.s T I 0.2 NA^^Jie^B)l0.50/im (Da 
MS^Jf^iSL. :^i*(7>flim*3.80juni i: LfciJl^li. H 

0.78 T io.22 N'Cfeo/'-o 
[0 0 2 3] HJS^JI -7(7)^SlMSSJ^mi:t*3fe 

(j^m^h'k)m,'t^tz^. ^^X(ryw^^^m\^fzo 

[0 0 2 4] (Jt»Wl)Ato.5 Tio.5 ^^0)^ — 
hi: T i <D^—^v h^mi^fz\>xn\t. mV&m 1 i: 

^@S. aSfCA I 0.5 T io.5 N/)^^i£'&Sll3.50/i 
m (^aSS^iilcKLfco a®Sa)MfflfiEl*. A I 0.49 T 
i 0.51 'Cfeofro 

[0025] (lt»^j2)Alo.7 Tio.3 ^^0)^ — 
^•^v hi:T I O^^-^v h^ffll^fc)^n^i. Hffi^in i: 
f5]i:^<+r% «t*:|^®lCT 1 N;!)N^fi£^SJ¥0.10jwiD </) 
^®S> a®f:::A I 0.7 T io.3 N *n t>fi£^SJ?3.70/i 
m (D%iafi$i£MLfco aSS(DM«Bi£r^. A 1 o.es T 

i 0.32 "Crfcof-o 

[0026] (itS^yS) A I 0.8 Tio.2 ^*C0^ — 
hi:T i <J^^—^v h*ffll^fcJami. HSfiWl i: 

fsli:^{4T% S(*^®(CT I N;{)Ni^^^SJl0.10/im CD 
^SS. a®(-A I 0.8 T i 0.2 NX)^^>^*'g)SH3.70// 
m (Da®Bl&fieKLfco a®B(Dflafflfiei*. a 10.67 T 
i 0.33 "Cfcot-o 

[00 2 7] --7 irJtRffH 1 '-3CDii*st^iaT 



SI 



(5) 



1 1-216601 



|ftgl)*r : S K D 1 1 iWtS : 6 O H R C) 
tJJ^iJiS^ : 150m/min 
jHya : O.lOmm/J] 



^i^^fi : AD (Axial depth ) =10,0iinD. 
us depth) = 0.50mm 

[00 2 8] 
[SI] 



RD (Radi 



NO. 


MS^i fan) 




mm 


9S&» 


ISP 


imj 


A!xTii-xN 


AluTii-uN 


AlzTii-zN 




SSiB 




m 




m 


(Am) 














x=0.4 


0,10 




0 


z-0.7 


0.10 


0.20 


3.00 


3.00 


120 


2 








1 








z-0.8 


1 








145 


3 


1 






x=0.3 








Z=0.7 


0.20 


0.30 


i 


1 


168 


4 


(0.10) 










; 




2-0.8 


1 


1 


\ 


3.10 


192 


5 


1 




(0.50) 


\ 








2=0.7 


1 




1 


3.60 


203 


6 








x=0.2 






0.10 


2=0.8 


1 


0.40 


3.20 


3.20 


231 


7 


TiN 

(O.fO) 




(0,50) 






4 








i 




3.80 


248 








AJo^rio.5N 

(3,50) 


















3.60 


66 


2 






Alg.7Tio.3N 
(3.70) 


















3.80 


68 


3 






Al0-8T|0.2M 
(370) 


















4 


67 



[O 0 2 9] S 1 A^t)^^A^^J;5l-s *:flM*<jaffl 

-CJ: yS*^fciiitBiRtt*<^#t,+LSo 
[0 0 3 0] /j:fc\ c::r'i±JE«i^^Mx> Ks^nco 



[0 0 3 1 ] 

[01] lgi *e3ro-il«s^i$iftis-r§»r®iiT-&-5)o 
[02] mzmmo-mmm^vim-rimmmx'tb^o 
[»^cD steal 



1 2 
1 4 
1 6 

1 8 

2 2 



2 4 : wsmm&m 



(6) 



^B8¥1 1 -2 1 660 1 



18 Dl 




U 
12 




18 



16 



D2 




-24 



CffliE>itjil^S«] 0 008 

(Xll+zl2+2ul3)/'(ll 

[¥iKMiE2] 

[MiE>tttlJSe«l 002 9 

[0 0 2 9] Si A^f>^i-A^-5J:3l-> *l6eHA<iaffl**l. 



[ o o o 8 ] c CT?, mms.igi±tna>mfstmtmmss(i^ 

•!7Aro;1^S9^$n^L. Ii l±S 1 fiKHflJspiSHJ?. 

1 2 iim2iS^ea?7i^BJ?v 1 3 iSi^fe^mmmoi^vsi 

+ I 2 +2 I 3 ) >0.5 • • • (2) 

*<^^^^5:L^fc«)^fii^FAMs< -y^cDrtfiyg cm 



